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Abstract
Background—Stroke, diabetes, and coronary heart disease (CHD) remain leading causes of
death in the United States and are largely attributable to lifestyle behaviors. Integrative medicine
can provide a supportive partnership that focuses on improving health by identifying and
implementing lifestyle changes based upon personal values and goals.
Objective—This prospective observational study was designed to assess the effectiveness of an
integrative medicine intervention on modifiable disease risk, patient activation, and psychosocial
risk factors for stroke, diabetes, and CHD.
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Design—Sixty-three adults participated in a 3-day comprehensive, multimodal health immersion
program at Duke Integrative Medicine, Duke University Medical Center, Durham, North Carolina.
Participants received follow-up education, physician support, and telephonic health coaching
between the immersion program and the endpoint 7 to 9 months later.
Primary Outcome Measures—Psychosocial functioning, read iness to change health
behaviors, and risk of developing diabetes, stroke, and CHD were assessed at baseline and
endpoint.
Results—Although cardiac risk remained unchanged (P = .19) during the study period, risk of
diabetes (P = .02) and stroke (P < .01) decreased significantly. Perceived stress remained
unchanged, but improvements were seen in mood (P < .05) and relationship satisfaction (P < .
004). Patients became more activated towards self-management of health (P <.001), endorsed
greater readiness to change health behaviors (P <.01), and reported increased aerobic exercise (P
<.001) and stretching (P = .006) following the intervention.

© 2006 Duke University for Duke Integrative Medicine.
Corresponding Author: Ruth Q. Wolever, PhD quill004@mc.duke.edu.
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Conclusion—An integrative health model can help patients become more engaged in selfmanagement of health and support them in making and maintaining healthy lifestyle changes.
These findings provide support for use of an integrative health model in adult disease risk
reduction.
Stroke, diabetes, and coronary heart disease (CHD) remain leading causes of death in the
United States1 and are largely attributable to behavior.2-4 Expert recommendations for
disease risk reduction include increasing physical activity, moderating caloric intake, and
reducing stress.5-8 Nonetheless, inactivity remains pervasive in the United States, with as
much as 62% of the population not participating in any vigorous activity in the span of a
year.9 Caloric intake has increased steadily over the past 3 decades,10 and the resulting
imbalance between caloric intake and energy expenditure has resulted in an increased rate of
obesity and excess weight.1 In addition, a large segment of the population reports negative
psychosocial factors—chronic stress, negative mood, and low levels of social support—that
contribute to risk of stroke, diabetes, and CHD.11-14
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Prospective trials have clearly demonstrated that improvements in diet15 and exercise16 can
have a profound impact upon markers for disease risk. Furthermore, recent studies have
shown that alternative approaches to stress reduction such as yoga17,18 and meditation19-21
can likewise influence chronic disease risk. Research has shown that improving health
behaviors can lead to improvement in overall health and well-being; however, individuals
desiring to better their health often face obstacles when it comes to initiating and
maintaining changes in behavior. An integrative health model may help overcome these
hurdles through supportive patient partnerships that focus on identifying and implementing
lifestyle changes based upon personal values and goals. Integrative health professionals
trained in coaching can support and promote this process by building trusting relationships
with patients that encourage personal growth, enhance motivation, and promote selfefficacy.22
There has been only limited investigation into the effectiveness of a patient-centered
program that combines multiple strategies into a whole-person paradigm for disease risk
reduction.23,24 Accordingly, the aim of the current study was to evaluate patient outcomes
from an integrative health program designed to provide holistic, patient-centered care and
incorporate conventional and complementary medicine approaches for the reduction of
chronic disease risk.

METHODS
Study Design
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A prospective observational study design was used to assess changes in modifiable disease
risk, patient activation, and behavioral and psychosocial measures after an integrative
medicine health program. This program included two principal components: a 3-day health
immersion phase conducted at an academic integrative medicine facility and a support phase
consisting of telephonic health coaching and monthly didactic sessions on health topics. The
research protocol was approval by the Duke University Medical Center Institutional Review
Board.
Participants
Participants included 63 individuals (33 male and 30 female) who provided written informed
consent and attended a discounted, self-paid 3-day health immersion program at Duke
Integrative Medicine. Participation was limited to members and employees of an early
retirement community in South Carolina, all literate in English and 18 years of age or older.
Individuals were excluded if they were pregnant, had severe psychiatric disease, a cognitive
Altern Ther Health Med. Author manuscript; available in PMC 2013 May 05.
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impairment (eg, dementia, Alzheimer's disease), or other conditions that would limit their
ability to provide informed consent.
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Intervention
Phase I: 3-day Health Immersion—During the health immersion, participants spent 3
days at the Integrative Medicine center, participating in a variety of conventional and
complementary therapies including nutritional counseling, acupuncture, massage, exercise
training, yoga, and mind-body therapy (Table 1). Classes and individual consultations
focused on topics identified on the Duke Integrative Medicine (IM) Wheel of Health (Figure
1).25 This model centers on mindfulness and includes topics related to both professional care
(eg, pharmaceuticals/supplements, preventive medicine, and conventional/CAM treatments)
and self-care (eg, mind-body connection, movement/exercise, nutrition, physical
environment, relationships, and personal growth/spirituality). A team of health care
providers worked with each participant individually to develop a personalized health plan26
corresponding to the 10 integral areas of health identified on the Wheel of Health (Figure 1).
During the 3 days, participants also met with health coaches to reflect on personal goals and
values as well as to refine and implement the health plan. Thus by the end of the immersion,
participants had established a comprehensive multimodal plan for implementing lifestyle
changes.
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Phase II: Support Phase—After completing the health immersion, participants were
provided with follow-up integrative health coaching (IHC) by telephone. IHC is a relatively
recent addition to the field of coaching.22 The IHC model builds upon elements of life
coaching such as appreciative inquiry27 and motivational interviewing28 and in addition
helps patients explore motivation to move toward whole-person health as conceptualized by
the Wheel of Health (Figure 1). Specifically, IHC strives to link desired lifestyle changes
with personal values and mission.
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Masters-level professionals trained in IHC performed the health coaching and provided
participants with support and guidance in implementing their personalized health plans. The
support phase included five 30- to 40-minute one-on-one phone calls during the 31- to 37week period. Participants initiated calls at agreed-upon times convenient to both coaches and
participants. Within the first 2 months of the support phase, participants also were offered a
30-minute phone consultation with their integrative physicians. This phone call provided an
opportunity for physicians to address patient questions, update participants on baseline lab
results, and explain results from Know Your Number (KYN) disease risk assessments
(Biosignia, Inc, Durham, North Carolina; see Measures). Participants also were provided
with eight monthly education lectures that were delivered in person by Duke IM clinicians
in the participants’ home communities. Lectures provided general preventive health
education and further expanded upon the Wheel of Health concepts learned in the 3-day
health immersion program (Table 2).
Measures
Disease Risk—Primary outcomes included 5-year risk of developing diabetes, stroke, and
CHD, as estimated by the KYN disease assessment tool. The KYN tool calculates disease
risk using a multivariate, meta-analytic disease model that incorporates biological measures
and information provided by a comprehensive patient questionnaire (demographics, disease
history, family history, and behavioral measures; Table 3).29,30 The model provides
estimates of relative risk (5-year absolute risk relative to a peer group matched for age and
gender), modifiable risk (level of 5-year risk that can be altered by behavior), and absolute
risk (probability of disease expression within 5 years). The KYN patient questionnaire was
completed online within the 2 weeks preceding the health immersion (baseline) and during
Altern Ther Health Med. Author manuscript; available in PMC 2013 May 05.
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the 2 weeks before the follow-up appointment 7 to 9 months later (endpoint). The biological
measures included in the KYN profile were collected in a fasting state on the first day of the
immersion and again at the follow-up appointment. Approximately 2 weeks after baseline
and endpoint, participants received information on their 5-year disease risk.
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Biological Measures—Biological outcome measures included blood pressure (BP),
resting pulse, height, weight, body composition, body mass index (BMI), waist
circumference, fasting glucose, lipid profile, and high sensitivity C-reactive protein (CRP).
BP was measured on the left arm, using a manual sphygmomanometer.31,32 Participants
were directed to sit quietly for 5 minutes before the first measurement. The radial pulse was
taken for 30 seconds after completing the BP, and a second BP and pulse were taken 2
minutes later. Height was measured twice consecutively. Duplicate measurements of pulse,
blood pressure, and height were averaged. Body weight was taken on a Tanita Scale
(TBF-310GF; Tanita Corporation, Arlington Heights, Illinois) with participants in light
indoor clothing and without shoes; participants were asked to fast 12 hours prior to
measurements and void before weighing. Body mass index was calculated as weight in kg
divided by height in meters squared. Waist circumference was measured in triplicate and
averaged according to the method used by Canoy et al.34 All blood samples were collected
after participants had fasted for 12 hours. Blood assays were carried out by the Clinical
Laboratory Improvement Amendments–certified Duke University Health System core
laboratory.
Self-reported Psychosocial Measures
Burns Brief Mood Survey (BMS): The BMS35 includes three five-item subscales for
assessment of depression, anxiety, and anger during the previous 1-week period. The BMS
has been shown to be valid and reliable.35-37 In the present study, Cronbach's α for anger,
anxiety, and depression subscales were 0.82, 0.85, and 0.90, respectively.
Relationship Satisfaction Scale (RSAT): The RSAT assesses the level of satisfaction or
dissatisfaction felt by the participant in reference to their closest personal relationship; it was
selected for the current study as an indicator of social support. This five-item scale
demonstrates good convergent and discriminate validity.35 Responses were measured on a
Likert scale with anchors of satisfied and dissatisfied. Cronbach's α was 0.97 in the present
study.
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Perceived Stress Scale (PSS): Participants’ nonspecific, self-appraised stress was measured
using the four-item PSS. The PSS measures perceived stress over the past month; it has
demonstrated reliability and construct validity.38,39 Cronbach's α was 0.78 in the present
study.
Behavioral Activation
Patient Activation Measure (PAM): The 13-item PAM was used to assess patients’
knowledge, skill, and confidence toward self-management of health. Higher scores on this
measure have consistently been associated with healthy behavior, health information
seeking, and readiness to change in both healthy and chronically ill populations.40-43 The
PAM has been shown to be both valid and reliable.41 Cronbach's α was 0.77 in the present
study.
Readiness to Change (RTC): A six-item RTC questionnaire was designed for this study to
assess readiness to change44 in the areas of weight reduction, exercise, smoking cessation,
diet, stress management, and meditation. The items have independently demonstrated
construct validity in previous studies.45-48
Altern Ther Health Med. Author manuscript; available in PMC 2013 May 05.

Wolever et al.

Page 5

NIH-PA Author Manuscript

Exercise Behavior: Exercise behavior was measured with a brief questionnaire that
assessed frequency of aerobic exercise (≥20 minutes duration), stretching (≥15 minutes
duration), and muscular strengthening exercise (≥20 minutes duration). Available responses
included fewer than once per month, one to two times per week, three to four times per
week, and five or more times per week.
Intervention Integrity Check
Wheel of Health Questionnaire (WHQ): The 20-item WHQ, designed for this study, was
used to assess whether participants integrated aspects of the intervention into multiple
domains of living. Measured dimensions included movement and exercise, nutrition,
physical environment, relationships, personal growth and spirituality, mind-body
connection, preventive medicine, conventional and CAM treatments, pharmaceuticals/
supplements, and mindfulness. Performance and satisfaction in each of the 10 dimensions of
the Wheel of Health were measured on a 1-to-10 scale anchored by the descriptors “low”
and “high.” All dimensions were summed to create subscores for WHQ performance and
WHQ satisfaction.

ANALYSIS
NIH-PA Author Manuscript

An intention-to-treat analysis was conducted, based upon the 63 participants who were
enrolled in the study, attended the 3-day immersion, and completed any assessment at
baseline. The last observation was carried forward to replace endpoint values for those
participants with missing data. Baseline and endpoint data were excluded (pairwise) in the
cases where a participant's baseline questionnaire was incomplete. Analyses were performed
using SPSS version 17 (SPSS, Chicago, Illinois). All data except for total cholesterol and
HDL cholesterol were non-normally distributed as measured by the Kolmogorov-Smirnov
test with Lilliefors Significance Correction and Shapiro-Wilk test (P < .05)49,50; therefore,
all P-values were determined using the nonparametric Wilcoxon Signed Rank test.51
Statistical significance was set at the P < .05 level.

RESULTS
Participants
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Participants ranged in age from 33 to 73 years with a mean age of 59.6 (SD = 8.2). The
sample was near equally divided between men and women and consisted predominantly of
white individuals who reported relatively high levels of education and income. Thirty-three
percent of participants had metabolic syndrome at baseline as defined by the International
Diabetes Federation.52 Descriptive statistics on the demographic characteristics of this
sample are listed in Table 4.
Retention and Adherence
During the support phase, participants completed a median of two of the five available
health coaching calls and used an average of 101.0 minutes of total coaching per person
(50.5% of available session time). Six of the initial 63 participants were lost to contact or
unavailable for the endpoint data collection.
Disease Risk and Disease Risk Biomarkers
Relative Risk: When matched for gender and age with a national sample, the median 5-year
relative risk percentile at baseline was well below average at 7% (SD = 20.1%) for coronary
heart disease, 16% (SD = 24.1%) for diabetes, and 25% (SD = 28.8%) for stroke.

Altern Ther Health Med. Author manuscript; available in PMC 2013 May 05.
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Modifiable Risk: Five-year median modifiable risk of diabetes shifted (P = .02) from 0.37%
(SD = 2.55%) at baseline to 0.16% (SD = 2.98%) at endpoint (Figure 2); median stroke risk
decreased (P < .01) from 0.37% (SD = 2.09%) to 0.23% (SD = 2.32%). Median CHD risk
declined from 0.95% (SD = 1.30%) to 0.72% (SD = 1.97%). Although the reduction in
median CHD risk is nearly equal in magnitude to that of diabetes and stroke risk, the change
in coronary risk was not statistically significant (P = .17) due in part to an upward shift in
CHD risk variability (interquartile range of 0.23-1.73 at baseline to 0.20-1.87 at endpoint).
Absolute Risk: The change in 5-year absolute risk of diabetes was nonsignificant with a
decrease in median risk from 1.28% (SD = 2.87%) at baseline to 1.06% (SD = 3.31%) at
endpoint. Median absolute risk of CHD also declined slightly (nonsignificant) from 1.91%
(SD = 2.42%) to 1.82% (SD = 2.96%). In contrast, the absolute risk of stroke decreased
significantly (P = .02) from a median of 1.28% (SD = 2.87%) at baseline to 1.06% (SD =
3.30%) at endpoint.
Biomarkers for disease risk, including BMI (P = .008), waist circumference (P = .003), and
pulse (P < .001) improved significantly across the study period (Table 5). Total cholesterol
increased significantly during the study (P = .007). Systolic blood pressure (P = .237),
diastolic blood pressure (P = .095), HDL cholesterol (P = .109), glucose (P = .300), and CRP
(P = .068) did not change.
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These data represent intention-to-treat analyses (n = 63); however, analyses including only
completers (n = 57) yielded similar results (data not shown) for all outcomes measured.
Behavioral and Psychosocial: Participants experienced a highly significant increase (P < .
001) in activation (PAM) during the study period (Table 6), and measures of psychosocial
function, including anger, anxiety, depression, and relationship satisfaction, improved
significantly (P < .05). Importantly, baseline activation (PAM) in completers was not
significantly correlated with change in risk of stroke (bivariate r = 0.09), diabetes (bivariate r
= 0.20), and CHD (bivariate r = –0.12).
Analyses also demonstrated highly significant (P < .001) improvements in the median
frequency of aerobic exercise and readiness to change (RTC) for stress reduction and mental
focus. Strengthening exercise and exercise stage of change remained unchanged, although
all other behavioral measures also improved significantly (P < .05) (Table 7). Finally,
measures of intervention integrity, including WHQ health performance and satisfaction
increased significantly (P < .001), as shown in Tables 6 and 7.
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DISCUSSION
To our knowledge, this is the first study to evaluate an integrative health model that
combines an intensive 3-day health immersion and personalized health plan with follow-up
education and physician and coaching support. Integrative medicine builds upon concepts of
self-determination theory and emphasizes the individual's role in health.53 For a patientcentered program, one of the key objectives of the current intervention was to help
individuals establish health and wellness goals that were based upon their own personal
values. A second and equally important objective was to partner with patients in achieving
self-stated goals.
Our findings indicate that although cardiac risk remained unchanged, modifiable risk factors
for diabetes and stroke decreased significantly across the intervention. While the magnitude
of change may appear less than significant from an epidemiological standpoint, it is notable
that participants demonstrated improvements in spite of floor effects commonly observed

Altern Ther Health Med. Author manuscript; available in PMC 2013 May 05.
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among relatively healthy populations. In addition, multiple psychosocial and behavioral
measures improved and participants became more activated towards self-management of
health. Significant improvements in patient activation indicate that participants became more
confident in making and maintaining healthy lifestyle changes. Importantly, baseline
activation did not mediate the changes in modifiable risk. Rather, the intervention itself
appears to have activated patients to change lifestyle behavior and reduce risk.
The mean BMI of participants at baseline was near the normal range at 26.8, so many
patients sought to maintain an already healthy weight rather than include weight loss among
their health goals. Maintenance of a healthy weight represents a clinically relevant outcome
in and of itself since body mass tends to increase through the sixth decade of life and such
increases are related to high absolute risk of disease and mortaility.54 Participants lost 0.9 kg
(approximately 2 lbs; mean = 80.5, SD = 21.3 to mean = 79.6 SD = 21; P = .01) across the
intervention; however, even moderate weight loss has been associated with improvements in
risk factors for cardiovascular disease and diabetes.55-57 Furthermore, each kilogram of
weight loss is on average associated with a decrease in incidence of diabetes by 16%58 and a
reduction in systolic blood pressure of 1.0 to 2.4 mm Hg.59
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While short-term improvements in KYN disease risk measures may appear modest, the
KYN model did not account for the potential long-term benefits that can result from reduced
anger, anxiety, and depression and increased social support. Such psychosocial and quality
of life measures have shown utility in predicting future health status and mortality.60,61 High
levels of anger, anxiety, and depression have been associated with risk of cardiovascular
disease62 and stroke.63 Hence, the reduction in anger, anxiety, and depression and
improvement in WHQ satisfaction and performance may represent long-term benefits not
captured by the KYN disease risk model.
Changes Accounting for Reduction in Disease Risk
A significant drop in mean BMI and waist circumference and an increase in aerobic exercise
frequency (Tables 5 and 6) explain the decrease in modifiable diabetes risk, as calculated by
the KYN disease assessment tool (Table 3). Improvements in BMI and exercise frequency
also accounted for the drop in modifiable risk of stroke after the intervention. In contrast, the
CHD risk-reducing effects of decreased BMI and increased exercise level were
counterbalanced by increases in total cholesterol; these counterbalanced effects explain the
lack of improvement in modifiable CHD risk.
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The increase in cholesterol observed in the study was interesting since total cholesterol does
not increase appreciably with age during the fifth and sixth decades of life.64 It is not clear
which factors contributed to the mean increase in cholesterol; however, a portion of the
change can be attributed to three participants whose total cholesterol increased by more than
79 mg/dL each. One of these was diagnosed with cancer and experienced a notable increase
in body mass, the second participant increased weight by 1.2 kg (2.6 lbs) and discontinued a
lipid lowering medication, and the third participant gained 0.9 kg (2 lbs) but otherwise
reported no notable changes.
Resting pulse was not part of the disease risk algorithm; nonetheless, it decreased
significantly between baseline and endpoint, probably related to improved exercise level
reflecting better fitness and cardiovascular conditioning.
Patient activation at baseline did not predict the variability in disease risk reduction. This
result is consistent with the intervention's personalized approach to lifestyle change. The
health immersion and follow-up coaching were tailored to the participant's baseline level of
motivation and engagement. Clinicians and coaches worked within this context to enhance

Altern Ther Health Med. Author manuscript; available in PMC 2013 May 05.
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patient engagement and accomplish patient-stated goals. These results are encouraging from
the standpoint that participants were able to achieve disease risk reduction regardless of
baseline level of activation. The increases in PAM seen in the present study can be
benchmarked against a previous intervention that also used tailored telephonic coaching as a
disease management strategy. Both studies demonstrated significant increases in mean PAM
scores; however, the current study showed an increase in score of 8.4 (68.3 at baseline to
76.7 at endpoint) compared to an increase of 4.6 (64.3 at baseline to 68.9 at endpoint) in the
benchmark trial.65
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The moderate utilization of telephonic coaching (50.5% mean utilization of available
coaching) is of interest. It contrasts with two of our other studies that used the same
approach and even some of the same coaches; in these two RCT studies, telephonic
coaching adherence was 74%26 and 93%.66 Possible explanations for the utilization
differences in the present study include the following: (1) The study intervention offered
“optional” IH coaching whereas coaching was much more strongly encouraged in the other
two intervention studies; (2) distinct demographics in the present study (ie, older population
with fewer women, minorities, and persons of low or moderate socioeconomic status)
compared to the previous trials; and (3) according to the treatment team and lead physician,
the present sample was composed of “high achievement–oriented individuals, many of
whom wanted a personalized health plan and then acted on it independently.” Hence, it
appears that latent factors such as motivation, personality (eg, Type A), and life experiences
(many executives) contributed to the lower level of coaching utilization.
The improvements in disease risk biomarkers seen here are somewhat less extensive then
those reported from intensive multimodal lifestyle interventions such as those conducted by
Daubenmier et al23 and Ornish et al.24 There are, however, substantive differences between
the present intervention and previous lifestyle trials. Namely, the current intervention was
significantly shorter in duration and intensity. In addition, the current trial was conducted
among a sample with lower initial disease risk. Given the rapidly growing cost concerns in
health care, it is reasonable to evaluate outcomes in the context of program duration and
intensity. Within this context, the results of the current study are notable since they were
achieved with a 3-day intervention plus fewer than 4 hours of telephonic follow-up. In
contrast, the Lifestyle Heart Trial conducted by Ornish et al24 employed a 7-day retreat with
4-hour twice-weekly group support meetings lasting for 1 year.
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The lifestyle changes in the present study are comparable to those of a previous controlled
trial that tested the effects of an integrative intervention with health coaching26 on
cardiovascular risk. The current study was conducted in a healthier population, utilized less
coaching, and capitalized on the added benefit of a 3-day health immersion. Both studies,
however, demonstrated similar baseline-to-endpoint improvements in readiness to lose
weight and increase physical activity, frequency of exercise, and reduction in BMI.
Future study of integrative health models of care would benefit from RCT designs with
larger samples. There is also a need to further explore the mechanisms of behavior change
and the dose effect of these interventions. Finally, from a cost-effectiveness perspective, it
may be useful to clarify which aspects of the program are most effective for which
participants.
The principle limitations of this study were low sample diversity, moderate sample size, and
the observational study design. The intervention demonstrated effectiveness among a sample
of relatively healthy older adults who were predominantly white and reported income and
education well above the median. It is yet to be seen if these findings will generalize to other
populations. A self-selection bias may have also influenced the results; participants who

Altern Ther Health Med. Author manuscript; available in PMC 2013 May 05.
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elected to take part in this study may have had stronger motivation to change health
behaviors. However, selection bias is not evident based on initial patient activation scores,
which are in fact slightly below the normative mean of 69 observed among employed
adults.40 Also, the observational study design, though appropriate for exploratory purposes,
does not account for the influence of expectancy or the natural course of health. Finally,
analysis of mean changes in heterogeneous groups presents a challenge since large sample
variability can mask important shifts in subsets of individuals. This warrants further study
utilizing methods such as structural equation modeling and path analysis to assess individual
differences and determine patterns of change.

CONCLUSION
Health behavior changes were accompanied by an improvement in patient activation and
psychosocial measures (anger, anxiety, depression, relationship satisfaction) and a decrease
in modifiable risk of stroke and diabetes. This suggests that an integrative health model can
help patients become more engaged in self-management of health and support them in
making and maintaining healthy lifestyle changes.

Acknowledgments
NIH-PA Author Manuscript

The authors would like to thank Shin-Yiing Yeung, BS; Tracey Hawkins, BA; Lesley Chapman, BS; and Marius
Kluenger, BS; for their assistance in data collection; Julie D. Pruitt, MS, RD; Bill Kraus, MD; Connie Bales, PhD;
and ActivHealth for the use of their online health education materials; Timothy Smith, PhD; Mark Ruby; Guizhou
Hu, MD, PhD; and Biosignia for technical assistance and use of the Know Your Number assessment; Linda Smith,
PA, for intervention program oversight; Janna Fikkan, PhD; and Mark Dreusicke, BS; for manuscript editing; the
Cliffs Communities for financial and recruitment support; Holbrook Raynal, MD, DHA, and the Preserve Health
team for providing facilities and support for endpoint data collection; the Ripple Foundation for infrastructure
funding of the Duke Integrative Medicine (IM) research team; and the Duke IM clinicians who supported this
program: Sam Moon, MD, MPH; Shelley Wroth, MD; Evangeline Lausier, MD; Louise Goldstein, RN; Jeff
Brantley, MD; Beth Reardon, MS, RD; Janet Shaffer, LAc; Jennifer Davis, MA, LPC; Jeanne Van Gemert, MA,
LPC; Jessica P. Wakefield, MA, LPC; Julie Kosey, MS, CPCC; Kerry Little, MA, CPCC; JoAnna Stange, BA,
CPCC; Faith Seay, RN; Mary Peterson, MA; and Noah St John, MS. This study was funded in part by The Cliffs
Communities, Inc, and in part by the Ripple Foundation. The paper was supported by grant K99 AT004945 from
the National Institutes of Health (NIH) National Center for Complementary and Alternative Medicine to J. M.
Greeson, and its contents are solely the responsibility of the authors and do not necessarily represent the official
views of the NIH.

REFERENCES

NIH-PA Author Manuscript

1. Lloyd-Jones D, Adams R, Carnethon M, et al. Heart disease and stroke statistics—2009 update: a
report from the American Heart Association Statistics Committee and Stroke Statistics
Subcommittee. Circulation. 2009; 119(3):e21–e181. [PubMed: 19075105]
2. Van Dam RM, Rimm EB, Willett WC, Stampfer MJ, Hu FB. Dietary patterns and risk for type 2
diabetes mellitus in U.S. men. Ann Intern Med. 2002; 136(3):201–209. [PubMed: 11827496]
3. Eyre H, Kahn R, Robertson RM, et al. American Cancer Society; American Diabetes Association;
American Heart Association. Preventing cancer, cardiovascular disease, and diabetes: a common
agenda for the American Cancer Society, the American Diabetes Association, and the American
Heart Association. Stroke. 2004; 35(8):1999–2010. [PubMed: 15272139]
4. Kromhout D, Menotti A, Kesteloot H, Sans S. Prevention of coronary heart disease by diet and
lifestyle: evidence from prospective cross-cultural, cohort, and intervention studies. Circulation.
2002; 105(7):893–898. [PubMed: 11854133]
5. American Heart Association Nutrition Committee. Lichtenstein AH, Appel LJ, Brands M, et al. Diet
and lifestyle recommendations revision 2006: a scientific statement from the American Heart
Association Nutrition Committee. Circulation. 2006; 114(1):82–96. [PubMed: 16785338]
6. Suitor CW, Meyers LD, Institute of Medicine. Dietary Reference Intakes Research Synthesis
Workshop summary. 2007

Altern Ther Health Med. Author manuscript; available in PMC 2013 May 05.

Wolever et al.

Page 10

NIH-PA Author Manuscript
NIH-PA Author Manuscript
NIH-PA Author Manuscript

7. Bantle JP, Wylie-Rosett J, Albright AL, et al. Nutrition recommendations and interventions for
diabetes—2006: a position statement of the American Diabetes Association. Diabetes Care. 2006;
29(9):2140–2157. [PubMed: 16936169]
8. Bunker SJ, Colquhoun DM, Esler MD, et al. “Stress” and coronary heart disease: psychosocial risk
factors. Med J Aust. 2003; 178(6):272–276. [PubMed: 12633484]
9. Pleis JR, Lucas JW. Summary health statistics for U.S. adults: National Health Interview Survey,
2007. Vital Health Stat 10. May.2009 (240):1–159.
10. Centers for Disease Control and Prevention (CDC). Trends in intake of energy and macronutrients
—United States, 1971-2000. MMWR Morb Mortal Wkly Rep. 2004; 53(4):80–82. [PubMed:
14762332]
11. Uchino BN. Social support and health: a review of physiological processes potentially underlying
links to disease outcomes. J Behav Med. 2006; 29(4):377–387. [PubMed: 16758315]
12. Marks R, Allegrante JP, Lorig K. A review and synthesis of research evidence for self-efficacyenhancing interventions for reducing chronic disability: implications for health education practice
(part II). Health Promot Pract. 2005; 6(2):148–156. [PubMed: 15855284]
13. Dyer J. How does spirituality affect physical health? A conceptual review. Holist Nurs Pract. 2007;
21(6):324–328. [PubMed: 17978636]
14. Carmody J, Reed G, Kristeller J, Merriam P. Mindfulness, spirituality, and health-related
symptoms. J Psychosom Res. 2008; 64(4):393–403. [PubMed: 18374738]
15. Serra-Majem L, Roman B, Estruch R. Scientific evidence of interventions using the Mediterranean
diet: a systematic review. Nutr Rev. 2006; 64(2 Pt 2):S27–S47. [PubMed: 16532897]
16. Penedo FJ, Dahn JR. Exercise and well-being: a review of mental and physical health benefits
associated with physical activity. Curr Opin Psychiatry. 2005; 18(2):189–193. [PubMed:
16639173]
17. Innes KE, Bourguignon C, Taylor AG. Risk indices sssociated with the insulin resistance
syndrome, cardiovascular disease, and possible protection with yoga: a systematic review. J Am
Board Fam Med. 2005; 18(6):491–519.
18. Yang K. A review of yoga programs for four leading risk factors of chronic diseases. Evid Based
Complement Alternat Med. 2007; 4(4):487–491. [PubMed: 18227916]
19. Greeson JM. Mindfulness research update: 2008. Complement Health Pract Rev. 2009; 14(1):10–
18. [PubMed: 20047019]
20. Anderson JW, Liu C, Kryscio RJ. Blood pressure response to transcendental meditation: a metaanalysis. Am J Hypertens. 2008; 21(3):310–316. [PubMed: 18311126]
21. Paul-Labrador M, Polk D, Dwyer JH, et al. Effects of a randomized controlled trial of
transcendental meditation on components of the metabolic syndrome in subjects with coronary
heart disease. Arch Intern Med. 2006; 166(11):1218–1224. [PubMed: 16772250]
22. Wolever RQ, Caldwell KL, Wakefield JP, et al. Integrative Health Coaching: An organizational
case study. Explore. 2011; 7(1):30–36. [PubMed: 21194670]
23. Daubenmier JJ, Weidner G, Sumner MD, et al. The contribution of changes in diet, exercise, and
stress management to changes in coronary risk in women and men in the multisite cardiac lifestyle
intervention program. Ann Behav Med. 2007; 33(1):57–68. [PubMed: 17291171]
24. Ornish D, Brown SE, Scherwitz LW, et al. Can lifestyle changes reverse coronary heart disease?
The Lifestyle Heart Trial. Lancet. 1990; 336(8708):129–133. [PubMed: 1973470]
25. The Center for Integrative Medicine at Duke University. Liebowitz, R.; Smith, L.; Gaudet, T. The
Duke Encyclopedia of New Medicine: Conventional and Alternative Medicine for All Ages.
Rodale; London, England; New York, NY: 2006. p. 24
26. Edelman D, Oddone EZ, Liebowitz RS, et al. A multidimensional integrative medicine
intervention to improve cardiovascular risk. J Gen Intern Med. 2006; 21(7):728–734. [PubMed:
16808774]
27. Cooperrider, D.; Whitney, D. Appreciative Inquiry: A Positive Revolution in Change. BerrettKoehler Publishers; San Francisco, CA: 2005.
28. Miller, WR.; Rollnick, S. 2nd ed.. Guilford Press; New York, New York: 2002. Motivational
Interviewing..

Altern Ther Health Med. Author manuscript; available in PMC 2013 May 05.

Wolever et al.

Page 11

NIH-PA Author Manuscript
NIH-PA Author Manuscript
NIH-PA Author Manuscript

29. Hu G, Root MM. Building prediction models for coronary heart disease by synthesizing multiple
longitudinal research findings. Eur J Cardiovasc Prev Rehabil. 2005; 12(5):459–464. [PubMed:
16210932]
30. Samsa G, Hu G, Root M. Combining information from multiple data sources to create
multivariable risk models: illustration and preliminary assessment of a new method. J Biomed
Biotechnol. 2005; 2005(2):113–123. [PubMed: 16046816]
31. Beevers G, Lip GYH, O'Brien E. ABC of hypertension. Blood pressure measurement. Part I—
sphygmomanometry: factors common to all techniques. Br Med J. 2001; 322(7292):981–985.
[PubMed: 11312235]
32. Pickering TG, Hall JE, Appel LJ, et al. Subcommittee of Professional and Public Education of the
American Heart Association Council on High Blood Pressure Research. Recommendations for
blood pressure measurement in humans and experimental animals. Part 1: Blood pressure
measurement in humans: a statement for professionals from the Subcommittee of Professional and
Public Education of the American Heart Association Council on High Blood Pressure Research.
Hypertension. 2005; 45(1):142–161. [PubMed: 15611362]
33. Jebb SA, Cole TJ, Doman D, Murgatroyd PR, Prentice AM. Evaluation of the novel Tanita bodyfat analyser to measure body composition by comparison with a four-compartment model. Br J
Nutr. 2000; 83(02):115–122. [PubMed: 10743490]
34. Canoy D, Boekholdt SM, Wareham N, et al. Body fat distribution and risk of coronary heart
disease in men and women in the European Prospective Investigation Into Cancer and Nutrition in
Norfolk cohort: a population-based prospective study. Circulation. 2007; 116(25):2933–2943.
[PubMed: 18071080]
35. Burns, DD. Therapist's Toolkit: Comprehensive Assessment and Treatment Tools for the Mental
Health Professional. Author; Gladwyne, PA: 1995.
36. Sekirnjak, GC.; Beal, D. The concurrent validity of the Burns Depression Checklist.. Annual
Meeting of the Association for the Advancement of Behavior Therapy.; Toronto, Canada.
November 1999;
37. Sekirnjak, GC.; Beal, D. The Concurrent Validity of the Burns Anxiety Checklist.. Annual
Meeting of the Association for the Advancement of Behavior Therapy.; Toronto, Canada.
November 1999;
38. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav.
1983; 24(4):385–396. [PubMed: 6668417]
39. Pbert L, Doerfler LA, DeCosimo D. An evaluation of the perceived stress scale in two clinical
populations. J Psychopathol Behav Assess. 1992; 14(4):363–375.
40. Fowles JB, Terry P, Xi M, Hibbard J, Bloom CT, Harvey L. Measuring self-management of
patients’ and employees’ health: further validation of the Patient Activation Measure (PAM) based
on its relation to employee characteristics. Patient Educ Couns. 2009; 77(1):116–122. [PubMed:
19356881]
41. Hibbard JH, Mahoney ER, Stockard J, Tusler M. Development and testing of a short form of the
patient activation measure. Health Serv Res. 2005; 40(6 Pt 1):1918–1930. [PubMed: 16336556]
42. Hibbard JH, Mahoney ER, Stock R, Tusler M. Do increases in patient activation result in improved
self-management behaviors? Health Serv Res. 2007; 42(4):1443–1463. [PubMed: 17610432]
43. Mosen DM, Schmittdiel J, Hibbard J, Sobel D, Remmers C, Bellows J. Is patient activation
associated with outcomes of care for adults with chronic conditions? J Ambul Care Manage. 2007;
30(1):21–29. [PubMed: 17170635]
44. Prochaska JO, Velicer WF. The transtheoretical model of health behavior change. Am J Health
Promot. 1997; 12(1):38–48. [PubMed: 10170434]
45. Marshall SJ, Biddle SJ. The transtheoretical model of behavior change: a meta-analysis of
applications to physical activity and exercise. Ann Behav Med. 2001; 23(4):229–246. [PubMed:
11761340]
46. Greene GW, Rossi SR, Rossi JS, Velicer WF, Fava JL, Prochaska JO. Dietary applications of the
stages of change model. J Am Diet Assoc. 1999; 99(6):673–678. [PubMed: 10361528]

Altern Ther Health Med. Author manuscript; available in PMC 2013 May 05.

Wolever et al.

Page 12

NIH-PA Author Manuscript
NIH-PA Author Manuscript
NIH-PA Author Manuscript

47. DiClemente CC, Prochaska JO, Fairhurst SK, Velicer WF, Velasquez MM, Rossi JS. The process
of smoking cessation: an analysis of precontemplation, contemplation, and preparation stages of
change. J Consult Clin Psychol. 1991; 59(2):295–304. [PubMed: 2030191]
48. Nigg CR, Burbank PM, Padula C, et al. Stages of change across ten health risk behaviors for older
adults. Gerontologist. 1999; 39(4):473–482. [PubMed: 10495586]
49. Shapiro SS, Wilk MB. An analysis of variance test for normality (complete samples). Biometrika.
1965; 52(3-4):591–611.
50. Lilliefors HW. On the Kolmogorov-Smirnov test for normality with mean and variance unknown. J
Am Stat Assoc. 1967:399–402.
51. Wilcoxon F. Individual comparisons by ranking methods. Biometrics Bull. 1945; 1(6):80–83.
52. Alberti KG, Zimmet P, Shaw J, IDF Epidemiology Task Force Consensus Group. The metabolic
syndrome—a new worldwide definition. Lancet. 2005; 366(9491):1059–1062. [PubMed:
16182882]
53. Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic motivation, social
development, and well-being. Am Psychol. 2000; 55(1):68–78. [PubMed: 11392867]
54. Nooyens AC, Visscher TLS, Verschuren WM, et al. Age, period and cohort effects on body weight
and body mass index in adults: The Doetinchem Cohort Study. Public Health Nutr. 2009; 12(06):
862–870. [PubMed: 18652715]
55. Knowler WC, Barrett-Connor E, Fowler SE, et al. Diabetes Prevention Program Research Group.
Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin. N Engl J
Med. 2002; 346(6):393–403. [PubMed: 11832527]
56. Stevens VJ, Obarzanek E, Cook NR, et al. Trials for the Hypertension Prevention Research Group.
Long-term weight loss and changes in blood pressure: results of the Trials of Hypertension
Prevention, phase II. Ann Intern Med. 2001; 134(1):1–11. [PubMed: 11187414]
57. Tuomilehto J, Lindstrom J, Eriksson JG, et al. Finnish Diabetes Prevention Study Group.
Prevention of type 2 diabetes mellitus by changes in lifestyle among subjects with impaired
glucose tolerance. N Engl J Med. 2001; 344(18):1343–1350. [PubMed: 11333990]
58. Hamman RF, Wing RR, Edelstein SL, et al. Effect of weight loss with lifestyle intervention on risk
of diabetes. Diabetes Care. 2006; 29(9):2102–2107. [PubMed: 16936160]
59. Neter JE, Stam BE, Kok FJ, Grobbee DE, Geleijnse JM. Influence of weight reduction on blood
pressure: a meta-analysis of randomized controlled trials. Hypertension. 2003; 42(5):878–884.
[PubMed: 12975389]
60. Wolinsky FD, Johnson RJ. Perceived health status and mortality among older men and women. J
Gerontol. 1992; 47(6):S304–S312. [PubMed: 1430868]
61. Spertus JA, Jones P, McDonell M, Fan V, Fihn SD. Health status predicts long-term outcome in
outpatients with coronary disease. Circulation. 2002; 106(1):43–49. [PubMed: 12093768]
62. Suls J, Bunde J. Anger, anxiety, and depression as risk factors for cardiovascular disease: the
problems and implications of overlapping affective dispositions. Psychol Bull. 2005; 131(2):206–
300.
63. Rutledge T, Hogan BE. A quantitative review of prospective evidence linking psychological
factors with hypertension development. Psychosom Med. 2002; 64(5):758–766. [PubMed:
12271106]
64. Abbott RD, Sharp DS, Burchfiel CM, et al. Cross-sectional and longitudinal changes in total and
high-density-lipoprotein cholesterol levels over a 20-year period in elderly men: the Honolulu
Heart Program. Ann Epidemiol. 1997; 7(6):417–424. [PubMed: 9279451]
65. Hibbard JH, Greene J, Tusler M. Improving the outcomes of disease management by tailoring care
to the patient's level of activation. Am J Manag Care. 2009; 15(6):353–360. [PubMed: 19514801]
66. Wolever RQ, Dreusicke MH, Fikkan JL, et al. Integrative Health Coaching for patients with type 2
diabetes: a randomized clinical trial. Diabetes Educ. 2010; 36(4):629–639. [PubMed: 20534872]

Altern Ther Health Med. Author manuscript; available in PMC 2013 May 05.

Wolever et al.

Page 13

NIH-PA Author Manuscript
NIH-PA Author Manuscript
NIH-PA Author Manuscript

FIGURE 1. Duke Integrative Medicine Wheel of Health

Used with permission from Duke Integrative Medicine for the Wheel of Health.
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FIGURE 2. Median 5-year Modifiable Disease Risk

NIH-PA Author Manuscript

The median modiable risk of diabetes decreased (*P=.02) from 0.37% SD 2.55% to 0.16%
SD 2.98%; risk of stroke decreased significantly (**P<.01) from 0.37% SD 2.09% to 0.23%
SD 2.32%; and risk of coronary heart disease declined (nonsignificant; P=.17) from 0.95%
SD 1.30% to 0.72% SD 1.97%.
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TABLE 1

Duke Integrative Medicine Three-day Health Immersion Program

NIH-PA Author Manuscript

1. Introduction to Integrative Medicine, information on the Three-day Health Immersion program, description of personalized health planning,
and explanation of the Duke Integrative Medicine Wheel of Health
2. Individual integrative physician consultations
• New patient consultation on day 1 (80 min)
• Follow-up consultation on day 3 (30 min)
3. Health coaching
• Three group coaching sessions (50 min each) or one individual coaching session via phone (90 min)
4. Individual fitness assessment (60 min)
5. Individual manual therapies
• Acupuncture or acupressure (60 min)
• Massage (60 min)
6. Group movement classes
• Yoga (60 min)
• Qigong (60 min)
7. Nutrition consultation and education

NIH-PA Author Manuscript

• Individual integrative nutrition consult with registered dietician (60 min)
• Nutrition class: In Search of the Optimal Diet (60 min)
8. Healthful cooking class (60 min)
9. Individual mind/body consultation (60 min)
10. Group mindfulness classes
• Introduction to mindfulness-based meditation (60 min)
• Mindful-eating lunch (60 min)
11. Program conclusion and final reflection (group setting)
All subjects participated in the above health-related activities during a 3-day period between January and March 2008.

NIH-PA Author Manuscript
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TABLE 2

Group Education Sessions Provided During the Support Phase

NIH-PA Author Manuscript

1. A Healing Journey Through Cancer: Integrative Medicine Approaches for Prevention and Treatment
2. Maximize Back, Joint, and Muscular Health
3. A Woman's Midlife Health Journey: Embracing Perimenopause and Menopause
4. When Working Out Hurts: Alternative Treatments for Pain Management and Relief for Sports and Exercise-related Injuries
5. Integrative Medicine Strategies for Optimal Living: Approaches to the Prevention and Treatment of Cardiovascular Disease
6. Give Yourself Health: The Power of Your Mind/Body Connection
7. In Search of the Optimal Diet
8. Emotional Wellness: How Emotions Affect Your Health and Well-being

NIH-PA Author Manuscript
NIH-PA Author Manuscript
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TABLE 3

NIH-PA Author Manuscript

Know Your Number Disease Rick Components
Risk Factor

CHD

*

Stroke

Diabetes

Age
Gender
Ethnicity
Diagnosed with CHD
Previous stroke
Diagnosed with diabetes
Diagnosed with LVH
Family history of CHD
Daily aspirin use
Current HRT therapy
BMI
Systolic blood pressure

NIH-PA Author Manuscript

Current smoker
Past smoker
Exercise level
Total cholesterol
HDL
C-reactive protein
Diagnosed with other CVD
Diagnosed with atrial fibrillation
Family history of stroke
Current use of hypertension medication
Previous diagnosis of gestational diabetes
Years since gestational diabetes
Family history of diabetes
Waist measurement

NIH-PA Author Manuscript

Fasting blood glucose
Abbreviations: CHD, coronary heart disease; LVH, left-ventricular hypertrophy; HRT, hormone replacement therapy; BMI, body mass index;
HDL, high-density lipoprotein; CVD, cardiovascular disease.

*

Diabetes indicates type 2 diabetes mellitus; darkened blocks reflect variables used to calculate specific disease risks. Table content provided by
Biosignia.
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TABLE 4

Participant Baseline Demographics (n = 63)

NIH-PA Author Manuscript

Highest Level of Education
Grade school

1 (1.6%)

High school

3 (6.3%)

Undergraduate

23 (36.5%)

Graduate

22 (34.9%)

Postgraduate

14 (22.2%)

Gender
Male

33 (52.4%)

Female

30 (47.6%)

Ethnicity
White non-Latino

62 (98.4%)

Other

1 (1.6%)

Age, y

NIH-PA Author Manuscript

<40

1 (1.6%)

40-49

8 (12.7%)

50-59

15 (23.8%)

>60

39 (61.9%)

Marital status
Single

5 (7.9%)

Married

55 (87.3%)

Widowed

3 (4.8%)

Annual household income
$20 001-$50 000

2 (3.5%)

$50 001-$100 000

7 (12.3%)

>$100 000

48 (84.2%)

Work status

NIH-PA Author Manuscript

Employed full-time

18 (28.6%)

Employed part-time

3 (4.8%)

Unemployed

1 (1.6%)

Retired

40 (63.5%)

Other

1 (1.6%)

Health status

*

Metabolic syndrome

21 (33.3%)

*

International Diabetes Federation criteria for metabolic syndrome.
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NIH-PA Author Manuscript

NIH-PA Author Manuscript
65.4
95.5
2.3

HDL cholesterol (mg/dL)

Glucose (mg/dL)

CRP (mg/L)

1.4

91.0

66.0

195.0

78.0

119.5

64.0

90.0

26.7

Median

3.8

17.1

21.0

40.1

7.4

13.7

9.9

15.3

5.5

SD

2.2

96.3

63.1

212.4

75.6

119.8

60.7

90.2

26.5

Mean

1.2

95.0

64.0

205.0

75.0

116.0

60.0

89.5

25.8

Median

Endpoint

1.2

95.0

64.0

205.0

75.0

116.0

60.0

89.5

25.8

SD

†

.068

.300

.109

.007

.095

.237

<.001

.003

.008

P value

P value was calculated by the Wilcoxon Signed Rank Test.

Intention-to-treat sample (n = 63).

†

*

Abbreviations: BMI, body mass index; BPM, beats per minute; BP, blood pressure; HDL, high-density lipoprotein; CRP, C-reactive protein (high sensitivity).

76.8
198.8

Total cholesterol (mg/dL)

Systolic BP (mm Hg)

Diastolic BP (mm Hg)

64.8
121.0

Pulse (BPM)

91.6

26.8

Waist circumference (cm)

BMI (kg/m2)

Mean

Baseline

Changes in Biomarkers of Disease Risk With Integrative Program

NIH-PA Author Manuscript
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NIH-PA Author Manuscript
2.0
3.8
21.7
68.3
68.6

Depression BMS (0-20)

Perceived stress PSS (0-16)

Relationship datisfaction RSAT (0-30)

Patient activation PAM (0-100)

Health satisfaction WHQ (10-100)

69.0

68.0

25.0

3.0

1.0

3.0

2.0

Median

13.1

16.3

8.1

2.8

2.8

3.0

2.6

SD

75.5

76.7

24.4

4.3

1.4

2.4

1.9

Mean

76.0

78.0

26.0

4.0

0.0

1.0

1.0

Median

Endpoint

13.3

16.1

6.8

2.8

2.5

2.9

2.6

SD

<.001

<.001

.004

.311

.021

.004

.014

†

P value

P value was calculated by the Wilcoxon Signed Rank Test.

Intention-to-treat sample (n = 63).

†

*

Abbreviations: BMS, Brief Mood Survey; PSS, Perceived Stress Scale; RSAT, Relationship Satisfaction Test; PAM, Patient Activation Measure; WHQ, Wheel of Health Questionnaire.

3.3

2.6

Anxiety BMS (0-20)

Anger BMS (0-20)

Mean

Baseline

Changes in Psychosocial Measures With Integrative Program

NIH-PA Author Manuscript
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2.5
2.7
2.7
1.7

State of Change (RTC): Exercise RTC (0-4)

State of Change (RTC): Healthier eating (0-4)

State of Change (RTC): Stress reduction (0-5)

State of Change (RTC): Mental focus (0-4)
68.5

1.0

3.0

3.0

3.0

1.0

2.0

2.0

2.0

Median

1.3

1.8

1.2

1.3

1.4

0.8

1.0

0.9

SD

77.0

3.0

4.0

3.0

3.0

3.0

2.0

3.0

2.0

Median

Endpoint

12.7

1.4

1.7

1.0

1.3

1.4

0.8

0.9

1.0

SD

<.001

<.001

<.001

.008

.122

.009

.252

<.001

.006

†

P value

Exercise (>20 min) frequency per week: 1 = fewer than once; 2 = 1-2 times; 3 = 3-4 times; 4 = 5 or more times.

‡

P value was calculated by the Wilcoxon Signed Rank Test.

Intention-to-treat sample (n = 63).

†

*

74.7

2.4

3.4

3.0

2.7

2.4

1.9

2.6

2.2

Mean

Abbreviations: RTC, readiness to change; WHQ, Wheel of Health Questionnaire.

67.6

1.8

Health Performance WHQ (10-100)

1.8

2.3

1.9

State of Change (RTC): Weight reduction (0-4)

‡

Strengthening exercise frequency (1-4)

Aerobic exercise frequency (1-4)

Stretching frequency (1-4)

Mean

Baseline

11.7

*

NIH-PA Author Manuscript

Changes in Health Behavior With Integrative Program
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